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This study evaluated seismic performance of Japanese traditional wooden structure with stage. The earthquake resistance 
capacity was estimated to protect the Japanese wooden structure from an earthquake disaster. In the previous study, Kiyomizu 
temple did not collapse for the assumed Hanaore earthquake wave. However, the Hanaore fault has a possibility to generate 
about twice as strong as the assumed earthquake wave Therefore, this study conducted the inelastic earthquake response 
analyses for stronger input waves to see the limit state of this structure. The results showed that this structure was vulnerable to 
twice as strong as the assumed wave due to falling of the main columns. 
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ᡃࡀᅜࡣࠊୡ⏺᭷ᩘࡢᆅ㟈኱ᅜ࡛࠶ࡾࠊᆅ㟈࡟ᑐࡍࡿఏ⤫ᮌ㐀ᘓ⠏≀ࡢ⪏㟈ᛶ⬟࡟㛵ࡍࡿ◊✲ࡀࠊ㏆ᖺ┒ࢇ࡟⾜
ࢃࢀ࡚࠸ࡿࠋఏ⤫ᮌ㐀ᘓ⠏≀ࡣࠊࢃࡀᅜࡀୡ⏺࡟㄂ࢀࡿᩥ໬㑇⏘࡛࠶ࡾࠊᅜẸ඲ဨࡢ㈗㔜࡞㈈⏘࡛࠶ࡿࠋఏ⤫ᮌ㐀
ᘓ⠏≀ࢆᆅ㟈⅏ᐖ࠿ࡽᏲࡿࡓࡵ࡟ࡣࠊᘓ≀ࡑࡢࡶࡢࡢᣢࡘ⪏㟈ᛶ⬟ࢆṇࡋࡃホ౯ࡍࡿᚲせࡀ࠶ࡿࠋ 
ࡇࢀࡲ࡛ⴭ⪅ࡽࡣࠊி㒔ࡢΎỈᑎᮏᇽࢆᑐ㇟࡜ࡋ࡚ࠊᵓ㐀ㄪᰝࠊᖖ᫬ᚤື ᐃࠊᆅ㟈ほ 㸦⥅⥆୰㸧ࠊᰕࡢᨺᑕ
⥺㏱㐣ヨ㦂࡟ࡼࡿෆ㒊ຎ໬᥈ᰝࠊᆅ㟈ᛂ⟅ゎᯒ➼ࢆ⾜ࡗ࡚ࡁࡓࠋΎỈᑎᮏᇽࡣ᭱ࠊ ኱⣭ࡢᠱ㐀ᙧᘧࢆ᭷ࡍࡿఏ⤫ᮌ
㐀ᘓ⠏≀࡛࠶ࡾࠊࡑࡢ⪏㟈ᛶࢆṇࡋࡃホ౯ࡍࡿࡇ࡜ࡣᩥ໬㈈㜵⅏࡟኱ࡁࡃᐤ୚ࡍࡿࡶࡢ࡜⪃࠼ࡽࢀࡿࠋ 
ΎỈᑎᮏᇽ࡟୚࠼ࡿᙳ㡪ࡀ኱ࡁ࠸࡜ᛮࢃࢀࡿ᩿ᒙࡣⰼᢡ᩿ᒙ࡛࠶ࡿࠋⰼᢡ᩿ᒙࡣி㒔┅ᆅࡢ໭ᮾ࠿ࡽᮾഃࡢᒣ㯄
ࢆ㏻ࡿ⣙ 17km࡟ࢃࡓࡿά᩿ᒙ࡛࠶ࡾࠊ༡໭᪉ྥࡢ㉮⾜ࢆᣢࡘྑᶓࡎࢀ᩿ᒙ࡛࠶ࡿࠋࡇࡢ᩿ᒙࡀື࠸ࡓሙྜ࡟ΎỈ
ᑎ࡛ண ࡉࢀࡿἼᙧࡀồࡵࡽࢀ࡚࠾ࡾ 1)ࠊࡇࢀࢆ᝿ᐃⰼᢡᆅ㟈ື࡜࿧ࢇ࡛࠸ࡿࠋᅗ 1࡟᝿ᐃⰼᢡᆅ㟈ືࡢἼᙧࢆ♧
ࡍࠋỈᖹ᪉ྥࡢ᭱኱್ࡣ⣙ 1Gࠊ㖄┤᪉ྥࡣ⣙ 0.3G࡛࠶ࡾࠊ0.1Gࢆ㉺࠼ࡿỈᖹຍ㏿ᗘࡀ 5⛊⛬ᗘ⥅⥆ࡍࡿࠋ 
ࡇࢀࡲ࡛ࡢ◊✲࡛ࡣࠊⰼᢡ᩿ᒙ࡛Ⓨ⏕ࡀ᝿ᐃࡉࢀ࡚࠸ࡿᆅ㟈Ἴ࡛ゎᯒࡋ࡚ࡶࠊΎỈᑎᮏᇽࡀಽቯࡍࡿ࡯࡝ࡢ኱
ࡁ࡞⿕ᐖࡣ࡞࠸࡜࠸࠺⤖ᯝࡀᚓࡽࢀ࡚࠸ࡿ 2)ࠋࡋ࠿ࡋࠊᐇ㝿ࡢᆅ㟈࡟࠾࠸࡚ࡣ᝿ᐃࡉࢀࡓᆅ㟈Ἴࡼࡾࡶᙉ࠸ᆅ㟈ࡀ
᮶ࡿྍ⬟ᛶࡶ࠶ࡿࠋࡑࡇ࡛ࠊᮏ◊✲࡛ࡣ᝿ᐃ௨ୖ࡟ᙉ࠸ᆅ㟈Ἴ࡟ࡼࡿΎỈᑎᮏᇽࡢ⤊ᒁ㝈⏺≧ែࡢホ౯ࢆ┠ⓗ࡜ࡍ
ࡿࠋ 
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㸰㸬ᑐ㇟ᘓ㐀≀࣭㍈⤌ࡢᐃ⩏
◊✲ᑐ㇟ᘓ⠏≀ࡣி㒔ࡢΎỈᑎᮏᇽ࡛࠶ࡿࠋΎỈᑎࡣ 778ᖺ࡟㛤๰ࡉࢀࠊ⌧ᅾࡢΎỈᑎᮏᇽࡣ 1629ᖺࡢᾘኻ࠿
ࡽ 4ᖺᚋࡢ 1633ᖺ࡟෌ᘓࡉࢀࡓࡶࡢ࡛࠶ࡿࠋΎỈᑎᮏᇽࡣ༡㠃ࡋࡓᠱᓴ࡟❧ࡕࠊࡑࡢṇ㠃ࡣᓴ⦕࡟㛗ኴ࠸ᰕࢆ❧
࡚୪࡭ࠊ㈏ࢆ⦪ᶓ࡟ᕪࡋ㏻ࡋ࡚ᙇࡾฟࡍᗋࢆᨭ࠼ࡿ㞝኱࡞⯙ྎ㐀ࡾࡢᯫᵓ࡟࡞ࡾࠊ⯙ྎࢆྵࡵ࡚ᅜᐆ࡟ᣦᐃࡉࢀ࡚
࠸ࡿࠋᅜᐆΎỈᑎᮏᇽ࡜ΎỈᑎᮏᇽࢆᵓᡂࡍࡿ㍈⤌࡟ࡘ࠸࡚ᅗ 2࡜ᅗ 3࡟♧ࡍࠋᮾす(X)᪉ྥࡢᖹ㠃ࡣX1㹼X13㏻
ࡾࠊ༡໭(Y)᪉ྥࡢᖹ㠃ࡣY1㹼Y14㏻ࡾ࠿ࡽᡂࡿࠋ⾲ 1࡟ࡣྛ㒊ᮦࡢᑍἲࢆ♧ࡋࠊ⾲ 2࡟ᖖ᫬ᚤື ᐃ࠿ࡽồࡵࡓ
ᅛ᭷࿘ᮇࡢ⤖ᯝࢆ♧ࡍࠋ
㒊ᮦ ᩿㠃ᑍἲ࠙mmࠚ
ᠱ㐀ᰕ 550㹼700ȭ
ᮏᏱᰕ 550ȭ
ᴦ⯋ᰕࠊ♩ᇽᗯୗᰕ 400400
　㝵ࠊ㌴ᐤᰕ 450ȭ
⯙ྎᗋ᱆ BD㸻300550
ᮏᏱX᪉ྥX10㏻ࡾ᱆ BD㸻300500
ᮏᏱX᪉ྥX8,9,11,12㏻ࡾ᱆ BD㸻300450
♩ᇽୖ㒊X᪉ྥX6,7㏻ࡾ᱆ BD㸻400350
ᮏᏱY᪉ྥᒣᙧ㒊᱆ BD㸻400400
ᮏᏱY᪉ྥ♩ᇽୖ㒊X6㹼8㛫᱆ BD㸻300450
Y᪉ྥX9㹼11㛫 㡲ᘺቭୖ㒊⹿ᱱ BD㸻400550
ࡑࡢ௚Y᪉ྥ᱆ BD㸻300400
ᠱ㐀㈏ BD㸻200400
ᮏᏱ㈏ BD㸻200450
　㝵ࠊᴦ⯋ࠊ㌴ᐤ㈏ BD㸻200350
ᅵᑠቨ 㹲=100
ᖖ᫬ᚤືィ ⤖ᯝ㸦ᖹᆒ㸧
1ḟ㸦༡໭୪㐍㸧 0.56
2ḟ㸦ᮾす୪㐍㸧 0.53
3ḟ㸦ࡡࡌࢀ㸧 0.43
ᅗ 2 ΎỈᑎᮏᇽ 3)
ᅗ 3 ㍈⤌ࡢᵓᡂ(ᩥ⊩ 3࡟ຍ➹)
ᅗ 1 ᝿ᐃⰼᢡᆅ㟈Ἴ
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⾲ 2 ᅛ᭷࿘ᮇ
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㸱㸬ゎᯒ᪉ἲ
 
 ᫬้Ṕᆅ㟈ᛂ⟅ゎᯒࡣࠊᕷ㈍ࡢᆅ㟈ᛂ⟅ゎᯒࢯࣇࢺ࢙࢘࢔DYNA2E㸦CTCࢯ࣮ࣜࣗࢩࣙࣥࢬ〇㸧ࢆ⏝࠸࡚⾜࠸ࠊ
ᩘ್ィ⟬᪉ἲࡣNewmarkࡢșἲ㸦ș=1/4㸧࡟ࡼࡿᩘ್✚ศἲ࡟ࡼࡾࠊ✚ศ᫬㛫้ࡳࡣ 0.002⛊࡜ࡋࡓࠋࡇࢀࡣ 2004
ᖺ 6᭶ 26᪥࡜ 11᭶ 10᪥࡟⾜ࡗࡓΎỈᑎᮏᇽᖖ᫬ᚤື ᐃ⤖ᯝ࡛ࡣῶ⾶ࡣ 4.8㸣㹼6.8㸣࡛࠶ࡾࠊῶ⾶ᐃᩘࡣ h=0.05
࡛๛ᛶẚ౛ᆺῶ⾶࡜௬ᐃࡋࡓࠋ 
 ධຊᆅ㟈Ἴࡣ᝿ᐃⰼᢡᆅ㟈Ἴ࡜ࠊ᝿ᐃⰼᢡᆅ㟈Ἴࡢධຊຍ㏿ᗘࢆ 2ಸ࡜ࡋࡓᆅ㟈Ἴ࡜ࡍࡿࠋධຊ᪉ἲࡣࠊᘓ≀ X
㸦ᮾす㸧᪉ྥ࡟ྛᆅ㟈Ἴࡢ EWᡂศࠊY㸦༡໭㸧᪉ྥ࡟NSᡂศࡢ 2᪉ྥྠ᫬ධຊ࡜ࡋࡓࠋ 
 
 
㸲㸬᝿ᐃⰼᢡᆅ㟈Ἴ ಸ࡛ࡢᙳ㡪
 
 ᭱኱ᛂ⟅ኚᙧゅ
 ᝿ᐃⰼᢡᆅ㟈ື࡜᝿ᐃⰼᢡᆅ㟈ື 2ಸධຊ᫬࡟࠾ࡅࡿࠊX㸦ᮾす㸧᪉ྥᯫᵓࠊY㸦༡໭㸧᪉ྥᯫᵓࡢ᭱኱ᛂ⟅ኚ
ᙧゅࢆࠊ㏻ࡾู࡟♧ࡍࠋᅗ 4ࡀᮾす᪉ྥࠊᅗ 5ࡀ༡໭᪉ྥࡢᛂ⟅࡛࠶ࡿࠋ 
ᦆയ㝈⏺ࡣᘓ≀ࡀᆅ㟈ࢆཷࡅࡓᚋ࡛ࡶᵓ㐀ᛶ⬟ࡀ☜ಖࡉࢀ࡚࠸ࡿ㝈⏺ࡢ஦ࢆ⾲ࡋࠊᏳ඲㝈⏺ࡣᘓ⠏≀ࡢ⪏⏝ᖺ㝈
୰࡟ࡁࢃࡵ࡚⛥࡟Ⓨ⏕ࡍࡿᆅ㟈࡟ᑐࡋ࡚ே࿨ಖㆤࢆ☜ಖ࡛ࡁࡿ㝈⏺ࡢ஦ࢆ⾲ࡋ࡚࠸ࡿࠋᦆയ㝈⏺ኚᙧゅ࡜Ᏻ඲㝈⏺
ኚᙧゅࡣࠊᘓ⠏ᇶ‽ἲ 4)࡟‽ᣐࡋࠊẚ㍑ⓗ㢖ᗘࡢ㧗࠸኱ᆅ㟈࡟࠾ࡅࡿఏ⤫ᵓἲ࡟ࡼࡿᮌ㐀㍈⤌ᘓ≀ࡢᦆയ㝈⏺ኚᙧ
ゅࡣࠊ1/120 ࡜ࡋࡓࠋࡲࡓࠊ㔜せᩥ໬㈈㸦ᘓ㐀≀㸧⪏㟈デ᩿ᣦ㔪 5)࡟‽ᣐࡋࠊࡁࢃࡵ࡚⛥࡞◚ቯⓗᆅ㟈࡟࠾ࡅࡿఏ
⤫ᵓἲ࡟ࡼࡿᮌ㐀㍈⤌ᘓ≀ࡢᏳ඲㝈⏺ኚᙧゅࢆ 1/30࡜ࡋࡓࠋ 
ᮾす᪉ྥ࡛ࡣ 2ಸࡼࡾ᝿ᐃⰼᢡᆅ㟈ືࡢ᪉ࡀከᑡᑠࡉࡃ࡞ࡗ࡚࠾ࡾࠊ༡໭᪉ྥ࡛ࡣ 2ಸࡼࡾ᝿ᐃⰼᢡᆅ㟈ືࡢ᪉
ࡀ኱ࡁࡃ࡞ࡗ࡚࠸ࡿࠋࡇࢀࡣᙉ࠸ᆅ㟈ࢆ㉳ࡇࡗࡓሙྜ᭱ࠊ ኱ᛂ⟅ኚᙧゅ࡛ࡣᮾす᪉ྥ࡛ࡣᙳ㡪ࡀᑠࡉࡃ࡞ࡾࠊ༡໭
᪉ྥ࡛ࡣᙳ㡪ࡀ኱ࡁࡃ࡞ࡿ࡜࠸࠼ࡿࠋ 
ᮾす᪉ྥࡢ X9㹼X13㏻ࡾ࡛ࡣᏳ඲㝈⏺ኚᙧゅࢆ㉺࠼ࡿࡇ࡜ࡀࢃ࠿ࡿࠋࡑࢀ௨እࡢ㏻ࡾ࡛ࡶᦆയ㝈⏺ኚᙧゅࢆ㉺
࠼ࡿࡇ࡜ࡀࢃ࠿ࡿ᭱ࠋ ᝏࡢሙྜࠊᮏᏱ㒊ศࡀᮾす᪉ྥ࡟ቯࢀࡿࡇ࡜ࡀ᥎ ࡉࢀࡿࡀࠊΎỈࡢ⯙ྎࡀಽቯࡍࡿྍ⬟ᛶ
ࡣప࠸ࠋ 
ࡲࡓࠊࡇࡢ⤖ᯝࡣධຊἼࡢᙉᗘࡀ᝿ᐃࡼࡾ 2ಸ኱ࡁࡃ࡞ࡽ࡞࠸࡜Ᏻ඲㝈⏺ኚᙧゅࢆ㉺࠼࡞࠸࡜࠸࠺஦࡛ࡶ࠶ࡿࠋ
ⰼᢡ᩿ᒙ࡟࠾࠸࡚Ⓨ⏕ࡍࡿࡇ࡜ࡀண᝿ࡉࢀ࡚࠸ࡿつᶍࡢᆅ㟈ࡢ᥎ᐃㄗᕪࡀࡑࢀ࡯࡝኱ࡁࡃ࡞ࡅࢀࡤ◚ቯࡍࡿྍ⬟
ᛶࡣప࠸࡜࠸࠺ࡇ࡜ࡶゝ࠼ࡿࠋ 
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b)ⰼᢡᆅ㟈Ἴ 2ಸ᫬(X9㏻ࡾ) 
a)ⰼᢡᆅ㟈Ἴ᫬(X9㏻ࡾ) 
 
ᰕ⬮ᅇ㌿ࣂࢿ➨ 3໙㓄 
ᰕ⬮ᅇ㌿ࣂࢿ➨ 2໙㓄 
ᅵᑠቨ➨ 2໙㓄 
ᅵᑠቨ➨ 3໙㓄 
⤌≀ᅇ㌿ࣂࢿ㠀⥺ᙧᇦ 
㠀⥺ᙧせ⣲ 
ᰕ⬮Ỉᖹࣂࢿ㠀⥺ᙧᇦ 
⤌≀Ỉᖹࣂࢿ㠀⥺ᙧᇦ 
ᰕ-᱆Ỉᖹࣂࢿ㠀⥺ᙧᇦ 
ᰕ㈏⠇Ⅼᅇ㌿ࣂࢿ㠀⥺ᙧᇦ 
ᰕ-᱆ᅇ㌿ࣂࢿ㠀⥺ᙧᇦ 
 
 ᯫᵓࡢ㠀⥺ᙧ໬ࡢ≧ἣ 
᝿ᐃⰼᢡᆅ㟈ື࡜᝿ᐃⰼᢡᆅ㟈ື 2ಸධຊ᫬ࡢX9㏻ࡾᯫᵓ࡟࠾ࡅࡿ㠀⥺ᙧ໬≧ἣࢆᅗ 6࡟♧ࡍࠋ➨ 2໙㓄௨㝆
ࡣ㠀⥺ᙧ໬ࡋࡓࡶࡢ࡜ࡳ࡞ࡋ࡚࠸ࡿࠋ➨ 3໙㓄࡟ධࡿ࡜ࠊኚᙧቑ࡟ᑐࡍࡿ᚟ඖຊࡢቑຍࡀぢ㎸ࡵ࡞࠸≧ែ࡟࡞ࡿࠋ 
᝿ᐃⰼᢡᆅ㟈ື࡛ࡶ㠀⥺ᙧ໬ࡋ࡚࠸ࡿᡤࡣ࠶ࡿࡀࠊ2ಸ᫬࡛ࡣ࡯࡜ࢇ࡝ࡢࣂࢿࡀ㠀⥺ᙧ໬ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿࠋ
᝿ᐃⰼᢡᆅ㟈ື࡜ 2ಸࡢ᝿ᐃⰼᢡᆅ㟈ືධຊ᫬ࡢX9㏻ࡾᯫ 㸦ᵓᮏᏱ㸧࡟࠾ࡅࡿ㠀⥺ᙧせ⣲ࡢᦆയ≧ἣࢆẚ㍑ࡋ࡚
ࡳࡿ࡜ࠊᅵᑠቨࡣⰼᢡᆅ㟈Ἴ᫬࡛ࡶ㠀⥺ᙧ໬ࡋ࡚࠸ࡿࡀࠊ2ಸ᫬࡛ࡣ࡯࡜ࢇ࡝ࡢᅵᑠቨ࡟࠾࠸࡚㠀⥺ᙧ໬ࡋ࡚࠸ࡿࠋ
ᰕ㈏⠇Ⅼᅇ㌿ࣂࢿ࡟࠾࠸࡚ࡶ 2ಸ᫬࡛ࡣࡍ࡭࡚㠀⥺ᙧ໬ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿࠋ 
௚ࡢ᭱኱ኚᙧゅࡀᏳ඲㝈⏺ゅࢆ㉸࠼࡚࠸ࡿ㏻ࡾᯫᵓࡢᦆയ≧ἣࡣࠊX9࡜ྠࡌࡼ࠺࡟㠀⥺ᙧ໬ࡋ࡚࠸ࡓࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ 6 ᯫᵓࡢ㠀⥺ᙧ໬≧ἣ(X9) 
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 5 
M㸸ᰕ⬮㌿ಽ࣮࣓ࣔࣥࢺ   
H㸸ᰕ⬮㧗ࡉ 
Ho㸸᚟ඖຊ 
ȟ㸸ᰕ⬮ᅇ㌿ゅ           
ț㸸ᰕ㢌Ỉᖹᗘ఩ 
N㸸ᰕ㍈ຊ 
䠤㻜㻌
䠪㻌
į 㻌
ᰕࡢഴᩳ᚟ඖຊࡢᴫᛕ
ȟ 
䠩㻌
Q 
 
H 
㻜
㻜㻚㻝
㻜㻚㻞
㻜㻚㻟
㻜㻚㻠
㻜㻚㻡
㻜㻚㻢
㻜㻚㻣
㻜㻚㻤
㻜㻚㻥
㻜 㻜㻚㻜㻝 㻜㻚㻜㻞 㻜㻚㻜㻟 㻜㻚㻜㻠 㻜㻚㻜㻡 㻜㻚㻜㻢
ᅇ㌿ゅș 㻔㼞㼍㼐㻕
㻹㻛
㻹㼛
ᅇ㌿ゅș ཧ⪃ᩥ⊩
ᅇ㌿ゅș ᚑ᮶䝰䝕䝹
ᅇ㌿ゅș ㈇໙㓄䝰䝕䝹
ᅇ㌿ゅș 䜼䝱䝑䝥䝰䝕䝹
 
㸳㸬ᰕ⬮ᅇ㌿ࣂࢿࡢ㈇໙㓄࡟ࡼࡿᙳ㡪
 
ᰕ⬮ᅇ㌿ࣂࢿࡢࣔࢹࣝ໬
 ᰕ⬮ᅇ㌿ࣂࢿࡣࠊᰕࡢഴᩳ᚟ඖຊࢆᰕ⬮ࡢ㌿ಽ࣮࣓ࣔࣥࢺ㸫ᅇ㌿ゅ㛵ಀ࡟ᒚṔῶ⾶ࢆࡶࡓ࡞࠸㠀⥺ᙧᙎᛶᅇ㌿ࣂ
ࢿ࡜ࡋ࡚ࣔࢹࣝ໬ࡋࡓࠋࡇࢀࡲ࡛ࡢ◊✲ࡢࣔࢹ࡛ࣝࡣࠊ㈇໙㓄ࢆ⪃៖ࡋ࡞࠸ഴᩳ᚟ඖຊࡢࣔࢹࣝ㸦ᚑ᮶ࣔࢹࣝ㸧࡛
࠶ࡗࡓࠋࡑࢀ࡛ࡣ኱ࡁ࡞ᆅ㟈ࡀ᮶ࡓሙྜ࡟ࠊゎᯒ⤖ᯝ࡟ᙳ㡪ࡀ࡛ࡿ࡜⪃࠼ࡽࢀࡿࠋ 
ࡑࡇ࡛ࠊᮏゎᯒ࡛ࡣࡼࡾཧ⪃ᩥ⊩ 5)࡟㏆࠸ᙧࡢ㈇໙㓄ࢆ⪃៖ࡋࡓ㈇໙㓄ࣔࢹࣝ࡜ࠊΎỈᑎᮏᇽࡢᰕ⬮㒊ศࡀቯࢀ
࡚ࡋࡲ࠺஦ࡶ⪃៖ࡋᰕ⬮㌿ಽ࣮࣓ࣔࣥࢺࡀ᭱኱࠿ࡽ㸮࡟࡞ࡾࠊ௨㝆ࡣࣂࢿ࡜ࡋ࡚ࡢᙺ๭ࢆᯝࡓࡉ࡞࠸ࢠࣕࢵࣉࣔࢹ
ࣝࢆࣔࢹࣝ໬ࡋࡓࠋഴᩳ᚟ඖຊࡢࣔࢹࣝ໬ࢆᅗ 7࡟♧ࡍࠋ 
㈇໙㓄ࣔࢹ࡛ࣝࡣ᭱ࠊ ኱⪏ຊࢆ㉸࠼ࡓࡢࡕࠊᅇ㌿ゅ 0.06(rad)࡛⪏ຊࡀࢮࣟ࡟࡞ࡿࡼ࠺┤⥺ⓗ࡟⪏ຊࢆపୗࡉࡏࡓࠋ
ࢠࣕࢵࣉࣔࢹ࡛ࣝࡣ᭱ࠊ ኱⪏ຊࢆ㉸࠼ࡓࡢࡕࡍࡄ࡟⪏ຊࢆࢮࣟ࡜ࡋࠊ࠸ࡗࡓࢇࢮࣟ࡟࡞ࡗࡓᚋࡣࠊ⪏ຊࡀࢮࣟ࡜࡞
ࡗࡓࡲࡲ࡛᥎⛣ࡍࡿࣔࢹ࡛ࣝ࠶ࡿࠋࡇࢀ࡟ࡼࡾᰕ⬮㒊ศࡀΎỈᑎᮏᇽ࡟࡝ࡢࡼ࠺࡞ᙳ㡪ࡀฟࡿ࠿ࢆㄪ࡭ࡿࠋ 
 
 











᫬้Ṕᛂ⟅ゎᯒ 
 ᝿ᐃⰼᢡᆅ㟈ືධຊ᫬࡟࠾ࡅࡿ㈇໙㓄ࢆ⪃៖ࡋ࡚࠸࡞࠸ࣔࢹࣝ㸦ᚑ᮶ࣔࢹࣝ㸧࡜ࠊ㈇໙㓄ࢆ⪃៖ࡋࡓࣔࢹࣝ࡜ࢠ
ࣕࢵࣉᆺࡢࣔࢹࣝ࡟࠾ࡅࡿX9㏻ࡾࡢ᫬้Ṕᛂ⟅ຍ㏿ᗘἼᙧᅗ࡜᫬้Ṕᛂ⟅ኚ఩Ἴᙧᅗࢆᅗ 8࡜ᅗ 9࡟♧ࡍࠋ 
⤖ᯝࠊᚑ᮶ࡢࣔࢹࣝ࡜㈇໙㓄ࢆ⪃៖ࡋࡓࣔࢹࣝ࡜ࢆẚ㍑ࡍࡿ࡜ࠊᚑ᮶ࣔࢹࣝ࡟ࡃࡽ࡭࡚㈇໙㓄ࣔࢹ࡛ࣝࡣ᭱኱ᛂ
⟅ຍ㏿ᗘࡣ 0.4%ቑຍࡋࠊ᭱኱ᛂ⟅ኚ఩ࡣ 0.01㸣ቑຍࡋࡓࡀࠊ࡯ࡰ⥺ࡀ㔜࡞ࡗ࡚࠸ࡿࠋࡲࡓࠊᚑ᮶ࡢࣔࢹࣝ࡜ࢠࣕ
ࢵࣉࣔࢹࣝ࡜ࢆẚ㍑ࡍࡿ࡜ࠊᚑ᮶ࣔࢹࣝ࡟ࡃࡽ࡭࡚ࢠࣕࢵࣉࣔࢹ࡛ࣝࡣ᭱኱ᛂ⟅ຍ㏿ᗘࡣ 15.6㸣ῶᑡࡋ᭱ࠊ ኱ᛂ⟅
ኚ఩ࡣ 1.6%ῶᑡࡋࡓࠋ 
඲యⓗ࡟ぢࡿ࡜ഴᩳ᚟ඖຊࡢ㈇໙㓄ࢆ⪃៖ࡋࡓࣔࢹࣝ࡜ᚑ᮶ࡢࣔࢹࣝ࡜ࡢ᫬้Ṕࡢኚ໬ࡣ࠶ࡲࡾぢࡽࢀ࡞࠿ࡗ
ࡓࠋࡍ࡭࡚ࡢᯫᵓࢆぢ࡚ࡶ኱ࡁ࡞ኚ໬ࡣ࡞࠿ࡗࡓࠋ 
ࢠࣕࢵࣉࣔࢹࣝࡣᛂ⟅ຍ㏿ᗘࠊᛂ⟅ኚ఩ࡀ᭱኱್࡟࡞ࡿ⤒㐣᫬㛫 2⛊௨㝆࡟ⱝᖸࡢἼᙧࡢ㐪࠸ࡀぢࡽࢀࡓࠊࡇࢀ
ࡣᰕ⬮㒊ศࣂࢿࡀቯࢀࡓ᫬࡟ΎỈᑎᮏᇽࡢᅛ᭷࿘ᮇࡀఙࡧࡓࡓࡵࡔ࡜⪃࠼ࡽࢀࡿࠋࡋ࠿ࡋࠊ඲యⓗ࡞ഴྥ࡟ࡣ኱ࡁ
࡞ኚ໬ࡣ࡞ࡃࠊᙳ㡪ࡣᑡ࡞࠸ࠋ 
ࡇࢀࡽࡢ⤖ᯝࡀ࠶ࡲࡾኚ໬ࡣぢࡽࢀ࡞࠿ࡗࡓࡇ࡜࠿ࡽࠊࣂࢿࡢ≉ᛶࡀ࠶ࡲࡾᰕ㢌㒊ࡢ᫬้Ṕᛂ⟅࡟ᙳ㡪ࡋ࡚
࡞࠸࡜⪃࠼ࡽࢀࡿࠋ 
 
ᅗ 7  ഴᩳ᚟ඖຊࡢࣔࢹࣝ໬ 
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᫬้Ṕᛂ⟅㻌㻔㼄㻥㻕
㻙㻞㻡㻜㻜
㻙㻞㻜㻜㻜
㻙㻝㻡㻜㻜
㻙㻝㻜㻜㻜
㻙㻡㻜㻜
㻜
㻡㻜㻜
㻝㻜㻜㻜
㻝㻡㻜㻜
㻞㻜㻜㻜
㻞㻡㻜㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤
⤒㐣᫬㛫㻌㻔㼟㻕
ᛂ
⟅
ຍ
㏿
ᗘ
㻌㻔㼏
㼙
㻛㼟
㻕 ᚑ᮶䝰䝕䝹
㈇໙㓄䝰䝕䝹
䜼䝱䝑䝥䝰䝕䝹
᫬้Ṕᛂ⟅㻌㻔㼄㻥㻕
㻙㻞㻜
㻙㻝㻡
㻙㻝㻜
㻙㻡
㻜
㻡
㻝㻜
㻝㻡
㻞㻜
㻜 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤
⤒㐣᫬㛫㻌㻔㼟㻕
ᛂ
⟅
ኚ
఩
㻌㻔㼏
㼙
㻕 ᚑ᮶䝰䝕䝹
㈇໙㓄䝰䝕䝹
䜼䝱䝑䝥䝰䝕䝹
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㸴㸬⤖ㄽ
 
 ᮏ◊✲࡛ࡣࠊᠱ㐀ᙧᘧఏ⤫ᮌ㐀ᵓ㐀≀࡛࠶ࡿΎỈᑎᮏᇽࡢᙉ኱ᆅ㟈࡟ᑐࡍࡿ⪏㟈ᛶ࡟ࡘ࠸࡚ゎᯒⓗ࡟᳨ウࡋࡓࠋ
ᚓࡽࢀࡓ୺࡞⤖ㄽࡣ௨ୗࡢ㏻ࡾ࡛࠶ࡿࠋ 
1㸧ΎỈᑎᮏᇽ࡛᝿ᐃࡉࢀ࡚࠸ࡿᆅ㟈ࡼࡾᙉ࠸ᆅ㟈ࢆ㉳ࡇࡗࡓሙྜࠊẚ౛ࡋ࡚ᙳ㡪ࡀ኱ࡁࡃ࡞ࡽࡎࠊᮾす᪉ྥᯫᵓ
࡛ࡣᙳ㡪ࡀᑠࡉࡃ࡞ࡾࠊ༡໭᪉ྥᯫᵓ࡛ࡣᙳ㡪ࡀ኱ࡁࡃ࡞ࡿࠋ 
2㸧ⰼᢡ᩿ᒙ࡛Ⓨ⏕ࡍࡿࡇ࡜ࡀண᝿ࡉࢀ࡚࠸ࡿつᶍࡢᆅ㟈࡟ᑐࡋ࡚ࠊࡑࡢᙉᗘࡢ᥎ᐃㄗᕪࡀࡑࢀ࡯࡝኱ࡁࡃ࡞ࡅࢀ
ࡤಽቯࡍࡿྍ⬟ᛶࡣప࠸ࠋ 
3㸧ᰕ⬮㒊ศࡢࣂࢿࡢ≉ᛶ(᭱኱⪏ຊᚋࡢ㈇໙㓄)ࡣࠊᵓ㐀඲యࡢ᫬้Ṕᛂ⟅࡟ࡣᙳ㡪ࡋ࡞࠸ࠋ  
 
ㅰ㎡㸸ᮏ◊✲ࢆ⾜࠺࡟࠶ࡓࡾࠊከ኱࡞༠ຊࢆ㡬࠸ࡓΎỈᑎ࡟῝ࡃឤㅰࡢពࢆ⾲ࡍࡿࠋ 
 
ཧ⪃ᩥ⊩
1) ᅵᒱ᠇୕ࠊᓊᮏⱥ᫂ࠊྂᕝ⚽᫂㸸ⰼᢡ᩿ᒙ࡟ࡼࡿி㒔┅ᆅࡢ 3 ḟඖ㠀⥺ᙧ᭷㝈せ⣲ἲ࡟ࡼࡿᆅ㟈ண ࠊ❧࿨㤋
኱Ꮫ 21 ୡ⣖ COE ࣉࣟࢢ࣒ࣛࠕᩥ໬㑇⏘ࢆ᰾࡜ࡋࡓṔྐ㒔ᕷࡢ㜵⅏◊✲ᣐⅬ ࠖࠊᖹᡂ 16 ᖺ୰㛫ሗ࿌᭩ࠊpp.113
㹼120ࠊ2005㸬 
2) 㕥ᮌ㝯ᚿࠊఀὠ㔝࿴⾜ࠊᅵᒱ᠇୕㸸ᠱ㐀ᙧᘧࢆ᭷ࡍࡿఏ⤫ᮌ㐀ᘓ⠏≀ࡢಖ᭷Ỉᖹ⪏ຊ࡜ᆅ㟈ᛂ⟅ࠊᵓ㐀ᕤᏛㄽ
ᩥ㞟ࠊ᪥ᮏᘓ⠏Ꮫ఍ࠊVol.52Bࠊpp.477㹼490ࠊ2006/03㸬 
3) ி㒔ᗓᩍ⫱ጤဨ఍㸸ᅜᐆΎỈᑎᮏᇽಟ⌮ᕤ஦ሗ࿌᭩ࠊ1967㸬 
4) ᅜᅵ஺㏻┬㸸ᘓ⠏ᇶ‽ἲ᪋⾜௧ࠊ➨ 3 ❶ࠊ➨ 8 ⠇ࠊ➨ 82 ᮲ࡢ 6ࠊ2005㸬 
5) ᩥ໬ᗇᩥ໬㈈㒊㸸㔜せᩥ໬㈈⪏㟈ᣦ㔪ࠊ2001㸬 
ᅗ 8  X9 ㏻ࡾࡢ᫬้Ṕᛂ⟅ຍ㏿ᗘἼᙧᅗ 
ᅗ 9  X9 ㏻ࡾࡢ᫬้Ṕᛂ⟅ኚ఩Ἴᙧᅗ 
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